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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Pesticides 
Residue Analysis Sectional Committee had been approved by the Food and Agriculture Division Council. 

Carbendazim MBC (MBC for methyl 2-benzimidazolecarbamate) formulations are extensively used in 
agriculture for the control of fungal diseases. This standard will enable the health authorities and other engaged 
in the field to follow uniform test procedures for the estimation of carbendazim residues in various agricultural 
and food commodities. 

In the preparation of this standard due consideration has been given to the limits carbendazim residue which 
have been laid down under the provisions of Prevention of Food Adulteration Act, 1954 and the Rules framed 
thereunder and Standards of Weight and Measures (Packed Commodities) Rules, 1977. The specified test 
method is sensitive to the prescribed levels of residue. 

In reporting the result of a test or analysis made in accordance with this standard if the final value, observed or 
calculated, is to be rounded off, it shall be done in accordance with IS 2 ; 1960 'Rules for rounding off numerical 
values (revised) '. 
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Indian Standard 

METHODFORDETERMINATIONOF 

CARBENDAZIM RESIDUESIN 

AGRICULTUREANDFOODCOMMODITIES 



1 SCOPE 

This standard prescribes the high pressure liquid 
chromatographic method (HPLC) for the 
determination of carbendazim residues in agricultural 
food commodities. 

NOTE-The method has a detection limit of 5 Hg/g (0.5 ppm). 

2 REFERENCES 

The following Indian Standards contain provisions 
which through reference in this text, constitute 
provision of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based on 
this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below: 



IS No. 
1070: 1992 



Title 



Reagent grade water (third 
revision) 

11380 Methods of sampling fordetermina- 

(Part 1): 1985 tion of pesticide residues: Part 1 

Agricultural and food commodities 

3 SAMPLING 

3.1 The representative samples for the purpose of 
estimating carbendazim residues in various 
agriculture and food commodities shall be drawn in 
accordance with IS 11 3 80 (Part 1). 

3.2 Sample Storage 

Sample shall be stored in deep freeze as such when the 
quantity is small and chances of degradation do not 
exist, otherwise carry out extraction and clean up 
(see 4.3, 5 and 6) and store the extract in refrigerated 
condition until taken up for analysis. Ensure that the 
samples do not either absorb or loose moisture during 
storage. Avoid undue long storage periods. 

4 EXTRACTION OF RESIDUES 

4.1 Apparatus 

4.1.1 Mincer 

4.1.2 Waring blender or equivalent. 



4.1.3 Centrifuge with 250 ml centrifuge tubes. 

4.1.4 Vacuum rotary evaporator. 

4.1.5 Water bath 
4.2 Reagents 

4.2.1 Chloroform — glass distilled. 

4.2.2 Ethyl Acetate — AR grade distilled. 

4.2.3 Sodium Hydroxide 

4.2.4 Hydrochloric Acid — 0.1 N. 

4.2.5 Sulphuric Acid Concentrated 

4.2.6 Dichloromethane — glass redistilled. 

4.2.7 Reagent Grade Water 

4.2.8 Phosphate Buffer Solution 

4.2.8.1 Prepuration of phosphate buffer solution 

Prepare solution of disodium hydrogen phosphate 
(Na2HP04) and potassium dihydrogen 
orthophosphate (KH2PO4) individually in a ratio of 
3;2 (v/v) so that it may give pH of the solution 7+0.5. 



4.2.9 Sodium Sulphate- 
anhydrous. 



analytical reagent grade 



4.2.10 Reference Standard Carbendazim — of 
known purity 10 [ig/ml solution in acetonitrile. 

4.2.11 Glass Wool 

4.3 Extraction 

Take 100 g of shredded plant material in a waring 
blender and homogenise. Extract this material with 
220 ml ethyl acetate by blending. Reextract the solid 
residue with 100 ml ethyl acetate and add to the first 
extracted. Separate the aqueous and organic layers by 
centrifuging at 4 500 rpm for 1 5 min. Take the organic 
layer in a separating funnel. 

5 EXTRACTION AND ESTIMATION OF 
RESIDUES IN VEGETABLES, FRUITS AND 
OTHER FOOD STUFFS 

5.1 Extraction 

5.1 .1 Ve^^e tables 

5.1.1.1 Place lOOg minced and mixed sample and 
300 ml ethyl acetate in the electric mixture and 
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homogenise at a high speed for 2 5 min. Continue the 
mixing at 3 000 4 000 rpm for 5 min. Take out the 
ethyl acetate phase and measure its volume. Desiccate 
the extract over sodium sulphate and then reduce to 
approximately 25 ml in the vacuum rotary evaporator. 

5.1.2 Fruits 

5.1.2.1 Macerate 100 g of the sample with 300 ml 
ethyl acetate. Decant the supematant organic phase 
into a one litre beaker and extract once more with ethyl 
acetate. Desiccate the combined ethyl acetate extracts 
over 5-10 g sodium sulphate, filter into a one litre 
round bottom tlask and reduce to approx 25 ml in 
vacuum rotary evaporator. Add 25 ml of 0.1 N 
hydrochloric acid and shake the flask vigorously for 
about 2 min. 

Rinse the suspension into a 250 ml separating funnel 
with 50-100 ml distilled water. Run off the aqueous 
phase into a one litre separating funnel and neutralize 
by addition of 1 N, sodium hydroxide to pK 2 then 
finally with 0. 1 N sodium hydroxide to pH 7.8 - 8.2. 
Extract twice with 25 mj chloroform, and the 



chloroform extracts are combined in a 150 ml 
separating funnel. 

5.1.3 Other Food Stuffs 

5.1.3.1 Cereals and other food stuffs are to be ground 
in chloroform and extracted as per procedure given in 
51.1 and 5.1.1 

6 CLEANUP 

Evaporate the ethyl acetate extract in a vacuum 
evaporator at 50"C temperature on water bath, take up 
the residues with 3 x 35 ml 0.5 N sulphuric acid and 
filter through a fritted glass filter or a glass wool plug. 
Wash with 3 x 75 ml chloroform, discard organic layer 
and adjust the pH of the aqueous layer to 8.5 - 9.0 with 
60 percent sodium hydroxide solution. Re-extract 
with 2 X 50 ml dichloromethane and pass through 
anhydrous sodium sulphate. Evaporate the dichloro- 
methane extract to total dryness in vacuum evapotator 
and dissolve the tesidues immediately in 10 ml of 
water acetoniirile (55:45) (v/v) mixture and determine 
the carbendazim residues by the method prescribed in 
Annex A. 



ANNEX A 
{Clause 6) 

DETERMINATION OF CARBENDAZIM RESIDUES 



A- I PRINCIPLE 

1 he plant material is macerated or ground and mixed 
with ethyl acetate and homogenised at a high speed for 
2-5 min. The homogenate is then centrifuged, the 
ethyl acetate phase is separated, and its vacuum 
volume measured. The ethyl acetate extract is 
desiccated over sodium sulphate and is then reduced 
in the vacuum rotary evaporator. Hydrochloric acid 
(0. 1 N ) is added and the flask is shaken vigorously tot 
about 2 min. The suspension is then rinsed into a 
separating funnel with distilled water. The aqueous 
phase is run offintoa separating funnel and neutralised 
hylN.NaOHto /?H 2-3 and then finally with 0. 1 N. 
NaOH to pH 7 X-X.2. This is extracted twice with 
ethyl acetate and the ethyl acetate extracts are 
com bincdina separating funnel. 

A' 1.1 Estimation 

I'hecthyi acetate extracts obtained are extracted in 
i N hydrochloric acid in a separating ['unnel. The 
ethyl acetate phase is discarded, extracted filtered and 
absorb and measured with the help of a 
spectrophotometer against 0. IN hydrochloric acid as 



blank. The spectrum of carbendazim is measured at 
250 nm, 320 nm and finally at 281 nm. 

A-2 APPARATUS 

A-2.1 High Performance Liquid Chromatograph 
(HPLC) 

AHPLC unit equipped with ultraviolet (UV) detector 
and printer-plotter-cum-integrader and is operated 
under the following suggested parameters. These 
parameters may be varied as per available facilities, 
provided standardization is done. 

Column — Stainless steel C-18 ODS-HC- 

SIL-X Reverse phase column 
30 cm X 4 mm ID 

Mobile phase — 10 percent (v/v)pU 7, Phosphate 
buffer (0.067M) in water: 
ncetonitrile (55:45) (v/v) 

— 1 .0 mi/min 

— UUraviolet (UV) 

— 286 n m 

— 10 cm/min 



Flow rate 
I^etector 
Wavelength 
Chart speed 
Retention time- 



2.x minutes approx 
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A- 3 PROCEDURE 

Inject 20 \i\ of sample solution (see 6) after passing 
through millipore filter (0.2 pm, 13 mm diameter) held 
in filter holder attached to a glass syringe. Identify the 
peak by its retention time (2.8 min) and measure the 
peak area. For reference standard, prepare acetonitrile 
solution containing 0.5 to 10^g/ml of carbendazim. 

A-4 CALCULATION 



Carbendazim residue, 



^ig/g (ppm) - 



AixVixV^xC 



AixVixM 

where 

Ai = peak area of sample. 



xF 



A 2 = peak area of carbendazim reference 
standard, 

V\ = volume in \i\ of sample injected, 

V2 = volume in \i\ of reference standard 
injected, 

V3 = total volume in ml of sample solution, 

C - concentration in ppm of reference 
standard, 

F = recovery factor 

100 



percent mean recovery 
M = mass in g of sample taken for test 
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